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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to tlie claims have been considered 
but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1 and 5-8 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Matsui et al. (US 6,521 ,494). 
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Regarding claim 1, Matsui et al . discloses a stack-type capacitor 
comprising: 

a lower electrode ( Matsui et al . Fig. 9d); 

a dielectric layer fonned on the lower electrode ( Matsui et al . Fig. 9d); 
and an upper electrode fomied on the dielectric layer (Matsui et al . Fig. 



9d); 



wherein the lower electrode includes: 

a first metal layer having a cylindrical shape and defining a 
cylindrical space (Matsui et al . Fig. 9d); and 

a second metal layer completely filling the cylindrical space defined 
by the first metal layer (Matsui et al . Fig. 9d). 



Regarding claim 5, Matsui et al . discloses a semiconductor memory 
device including a stack-type capacitor, the device comprising a transistor and a 
capacitor, wherein the capacitor includes: (Matsui et al . Abstract) 
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a lower electrode ( Matsui et al . Fig. 9d); 

a dielectric layer formed on the lower electrode ( Matsui et al . Fig. 9d); 
and an upper electrode formed on the dielectric layer (Matsui et al . Fig. 

9d): 

wherein the lower electrode includes: 

a first metal layer having a cylindrical shape and defining a cylindrical 
space ( Matsui et al . Fig. 9d); 

a second metal layer completely filling the cylindrical space defined by the 
first metal layer (Matsui et al . Fig. 9d); 

Regarding claim 6, Aoki et al . discloses the device as claimed in claim 5, 
wherein the transistor is electrically connected to the capacitor by a conductive 
plug ( Matsui et al . Fig. 15). 

Regarding claims 7 & 8, Aoki et al . discloses the device as claimed in 
claim 6, wherein a diffusion barrier layer is formed between the lower electrode 
and the .conductive plug (Matsui et al . Col. 1, lines 46-63); 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-4 and 9-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsui et al. (US 6,521 ,494). in view of Kim et al. (US 
2001/00544730). 

Regarding claims 2 & 9, IVIatsui discloses the capacitor as claimed in 
claim 1 & 5, wherein the first metal layer is a ruthenium layer and however does 
not disclose that the second metal layer is a nitride and aluminum layer. 

Kim discloses wherein the metal layers of the capacitor can be formed 
from Ru and TaAIN ( Kim , paragraph [0013]). 

The two references are analogous art because they are from the same 
field of endeavor of forming a cylindrical stack type capacitor. 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use TaAIN to form the metal layers of the stack 
capacitor, since it has been held to be within the general skill of a worker in the 
art to select a known material on the base of its suitability, for its intended use 
involves only ordinary skill in the art. In re Leshin . 125 USPQ 416. 

Therefore, it would have been obvious to combine Kim with Matsui t o 
obtain the invention as specified. 
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lower electrode in a capacitor according to the embodiment of the 
present invention is formed of a refractory metal such as Ti, Ta and 
W or a refractory metal compound such as TIN, TiSiN, TiAIN, TaN, 
TaSiN, TaAIN and WN. In particular, when the lower electrode 10 
has a three-dimensional structure such as a cylindrical shape, a 
refractory metal or refractory metal compound deposited by CVD or 
ALD providing good step coverage is preferable. ( Kim , paragraph 
[0031]) 

Regarding claim 3 & 10, Matsui in view of Kim disclose the capacitor as 
claimed in claim 2 & 9, wherein the nitride and aluminum layer is a titanium 
aluminum nitride layer or a tantalum aluminum nitride layer. (Kim, paragraph 
[0031]) 

Regarding claim 4 & 11, Matsui in view of Kim disclose the capacitor as 
claimed in claim 2 & 9, wherein the upper electrode is a ruthenium layer. ( Matsui. 
Fig. 9d and Kim , paragraph [0013]) 

Claims 1 and 5-8 are also rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aoki et al. (US 2002/0072191). 

Regarding claim 1, Aoki et al . discloses a stack-type capacitor 

comprising: 

a lower electrode; ( Aoki et al . Fig. 2 layers 5&6) 



Application/Control Number: 10/830,120 P 
Art Unit: 2823 . 

a dielectric layer formed on the lower electrode; (Aoki et al . Fig. 2 ref # 7) 
and an upper electrode formed on the dielectric layer, ( Aoki et al . Fig. 3 ref 



#8) 



wherein the lower electrode includes: 

a first metal layer having a cylindrical shape and defining a 
cylindrical space; and ( Aoki et al . Fig. 2 ref # 6) 

a second metal layer completely filling the cylindrical space defined 
by the first metal layer ( Aoki et al , Fig. 3 layer 6 completely fills in the top 
surface of metal layer 5)) 




The shape of a capacitor's electrodes is merely a matter of design choice. 
The capacitance of a capacitor is proportional to the surface area of the 
conducting plate and inversely proportional to the distance between the plates. It 
is also proportional to the permittivity of the dielectric substance that separates 
the plates. The capacitance of a capacitor is given by: 
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where e is the permittivity of the dielectric, A is the area of the plates and d is the 
spacing between them. Thus, the area A and the spacing d are merely optimized 
for the desired size and shape inorder to meet specivic design specifications. 

"When there is a design need or marf^et pressure to solve a problem and 
there are a finite number of identified, predictable solutions, a person of ordinary 
skill in the art has good reason to pursue the known options within his or her 
technical grasp. If this leads to the anticipated success, it is likely the product not 
of innovation but of ordinary skill and common sense." KSR Int'l Co v. Teleflex 
Inc. 

Regarding claim 5, Aoki et al . discloses a semiconductor memory device 
including a stack-type capacitor, the device comprising a transistor and a 
capacitor, wherein the capacitor includes: ( Aoki et al . paragraph [0032]) 

a lower electrode; ( Aoki et al . Fig. 2 ref #'s 5&6) 

a dielectric layer formed on the lower electrode; ( Aoki et al . Fig. 2 ref # 7) 
and an upper electrode fomied on the dielectric layer, (Aoki et al . Fig. 3 ref 

#8) 

wherein the lower electrode includes: 

a first metal layer having a cylindrical shape and defining a cylindrical 
space; and (Aoki et al . Fig. 2 ref # 6) 

a second metal layer completely filling the cylindrical space defined by the 
first metal layer ( Aoki et al . Fig. 3 ref # 8) 
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Regarding claim 6, Aoki et al . discloses the device as claimed in claim 5, 
wherein the transistor is electrically connected to the capacitor by a conductive 
Plug. (Aoki et al . paragraph [00321) 

Regarding claims 7 & 8, Aoki et al . discloses the device as claimed in 
claim 6, wherein a diffusion barrier layer is formed between the lower electrode 
and the conductive plug (Aoki et al . paragraph [0032]). 

Claims 2-4 and 9-11 are also rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aoki et al. (US 2002/00721 91 ) in view of Kim et al. (US 
2001/00544730). 

Regarding claims 2 & 9. Aoki discloses the capacitor as claimed in claim 

1 &5. 

Aoki does not expressly disclose wherein the first metal layer is a 
ruthenium layer and the second metal layer is a nitride and aluminum layer. 

Kim discloses wherein the metal layers of the capacitor can be formed 
from Ru and TaAIN (Kim, paragraph [0013]). 

The two references are analogous art because they are from the same 
field of endeavor of forming a cylindrical stack type capacitor. 

At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use TaAIN to form the metal layers of the stack 
capacitor, since It has been held to be within the general skill of a worker in the 
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art to select a known material on the base of its suitability, for its intended use 
involves only ordinary skill in the art. In re Leshin , 125 USPQ 416. 

Therefore, it would have been obvious to combine Kim with Aoki to obtain 
the invention as specified. 

lower electrode in a capacitor according to the embodiment of the 
present invention is formed of a refractory metal such as Ti, Ta and 
W or a refractory metal compound such as TIN, TiSiN, TiAIN, TaN, 
TaSiN, TaAIN and WN. In particular, when the lower electrode 10 
has a three-dimensional structure such as a cvlindrical shape, a 
refractory metal or refractory metal compound deposited by CVD or 
ALD providing good step coverage is preferable. ( Kim , paragraph 
[0031]) ■ 

Regarding claim 3 & 10, Aoki in view of Kim disclose the capacitor as 
claimed in claim 2 & 9, wherein the nitride and aluminum layer is a titanium 
aluminum nitride layer or a tantalum aluminum nitride layer. (Kim , paragraph 
[0031]) 

Regarding claim 4 & 11 , Aoki in view of Kim disclose the capacitor as 
claimed in claim 2 & 9, wherein the upper electrode is a ruthenium layer. (Kim, 
paragraph [0013]) 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
\.he examiner should be directed to Jarrett J. Stark whose telephone number is 
(571 ) 272-6005. The examiner can normally be reached on Monday - Thursday 
7:00AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew Smith can be reached on (571) 272-1907. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Jarrett J Stark 
Examiner 
Art Unit 2823 
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June 20, 2007 
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